Noradrenergic neuron-specific overexpression of nNOS in cardiac sympathetic nerves decreases neurotransmission.
Gene transfer of neuronal nitric oxide synthase (nNOS) with nonspecific adenoviral vectors can cause promiscuous transduction. We provide direct evidence that nNOS targeted only to cardiac sympathetic neurons inhibits sympathetic neurotransmission. An adenovirus constructed with a noradrenergic neuron-specific promoter (PRSx8), driving nNOS or enhanced green fluorescence protein (eGFP) gene expression caused exclusive expression in tyrosine hydroxylase (TH) positive rat cardiac sympathetic neurons. There was no detectable leakage of transgene expression in other cell types in the preparation nor did the transgene express in choline acetyltransferase (CHAT)-positive intracardiac cholinergic ganglia. Functionally, Ad.PRS-nNOS gene transfer increased nNOS activity and significantly reduced norephinephrine release evoked by field stimulation of isolated right atria. These effects were reversed by the NOS inhibitor N(omega)-Nitro-L-arginine. Our results demonstrate that noradrenergic cell-specific gene transfer with nNOS can inhibit cardiac sympathetic neurotransmission. This targeted technique may provide a novel method for reducing presynaptic sympathetic hyperactivity.